Characterization of apolipoprotein B-containing lipoproteins separated by preparative free flow isotachophoresis.
Preparative free flow isotachophoresis (ITP) was used for the fractionation of apoB-containing lipoproteins (d less than 1.063 g/ml) from fasting and postprandial sera derived from normolipidemic individuals. According to their net electric mobility, four major particle groups (I-IV) have been recognized. The fast-migrating particles in group I, which correspond predominantly to very low density lipoproteins (VLDL), are rich in triglycerides, free cholesterol, phosphatidylcholine, and apoE and C apolipoproteins. This group expresses nonspecific binding to fibroblasts but binds to HepG2 cells with high affinity (KD = 3.6 micrograms/ml, Bmax = 37 ng) to a single class of binding sites. The particles migrating in group II, which are related to intermediate density lipoproteins (IDL), are richer in cholesteryl esters and apoB than those in group I. They interact specifically with a single site on fibroblasts (KD = 7.8 micrograms/ml, Bmax = 54 ng) while on HepG2 cells two binding sites, one with a higher (KD = 3.5 micrograms/ml, Bmax = 22 ng) and one with a lower affinity component (KD = 16.9 micrograms/ml, Bmax = 53 ng), are involved. The particles migrating in groups III and IV correspond to low density lipoproteins (LDL). The protein moiety of both fractions consists almost exclusively of apoB. Group III represents cholesteryl ester-rich LDL particles, while the particles in group IV contain smaller amounts of cholesteryl esters. The lipoproteins of both groups are ligands for apoB,E-receptors. However, the particles in group IV interact with fibroblasts with the highest affinity (KD = 2.3 micrograms/ml, Bmax = 58 ng) and with the biphasic HepG2 cell binding sites with the lowest affinity of all analyzed groups (KD1 = 11.2 micrograms/ml, Bmax1 = 58 ng, KD2 = 68 micrograms/ml, Bmax2 = 170 ng). When apoB-containing lipoproteins were isolated from postprandial sera of the same individuals, significant changes in the lipid composition were observed only in particle groups I and II, where the triglyceride and phospholipid content was enhanced. Group I particles from postprandial serum bind to HepG2 cells with a higher affinity (KD = 2.5 micrograms/ml) than group I particles from fasting serum. Postprandial group II particles bind with the same affinity to the biphasic HepG2 cell receptor as fasting group II particles, while the affinities of postprandial group III (KD1 = 4.1 micrograms/ml, KD1 = 47 micrograms/ml) and group IV particles (KD1 = 3.9 micrograms/ml, KD2 = 38 micrograms/ml) to the high affinity binding site of the biphasic receptor are enhanced.(ABSTRACT TRUNCATED AT 400 WORDS)